A Gram-reaction-negative, aerobic, oxidase-and catalase-positive, yellow-pigmented, non-flagellated, rod-shaped bacterium, designed strain SM1501
The genus Erythrobacter in the family Erythrobacteraceae of the class Alphaproteobacteria was initially proposed by Shiba and Simidu [1] and presently contains 19 species with validly published names (www.bacterio.net), most originating from marine environments [2] [3] [4] [5] [6] . Members of the genus Erythrobacter are Gram-reaction-negative, aerobic, chemo-organotrophic, yellow to orange-pigmented, motile or non-motile, ovoid to rod-shaped bacteria containing ubiquinone-10 (Q-10) as the major respiratory quinine [7] . During a culture-dependent study of bacterial diversity in seawater and sediment samples from the South China Sea, a novel yellow-pigmented Gram-reaction-negative bacterium, designated strain SM1501
T , was isolated from seawater samples. In this study, SM1501
T was polyphasically characterized and on the basis of the results, the isolate is proposed to represent a novel species of the genus Erythrobacter.
The surface seawater sample was collected from the South China Sea (19 29 .671¢ N, 115 00.312¢ E) in June 2014 during a cruise of R/V 'Dongfanghong II' [National Science Foundation of China (NSFC) Open Research Cruise funded by Shiptime Sharing Project of NSFC, number NORC2014_05]. Four litres of the seawater sample was subsequently filtered onto a 0.22 µm membrane filter. The filter was then suspended in 30 ml sterile artificial seawater and shaken for 20-30 min at 15 C at 150 r.p.m. The suspension obtained was further 1/10-fold serially diluted using sterile artificial seawater and the dilution was spread onto marine agar 2216 (MA, Difco) plates and incubated at 15 C for 7-10 days. Artificial seawater (ASW) was made up using sea salts (3 %, w/v) from Sigma. Colonies on the plates were selected on the basis of morphological differences and purified by repeated streaking on MA plates. SM1501
T was routinely cultured on MA or in marine broth 2216 (MB, Difco) at 25 C and preserved at À80 C in MB supplemented with 20 % (v/v) glycerol. Erythrobacter luteus MCCC 1F01227 T , Erythrobacter atlanticus MCCC 1A00519
T and Erythrobacter gangjinensis KCTC 22330 T were used as the reference strains for the fatty acid analysis and some phenotypic tests. They were routinely cultivated on MA or in MB at 25 C. The 16S rRNA gene sequence of SM1501 T was PCRamplified with primers 27F and 1492R [8] from chromosomal DNA extracted using a bacterial genomic DNA isolation kit (BioTeke). After being ligated into the pMD18-T vector (TaKaRa), the PCR product was sequenced using an ABI 3730 DNA sequencer (Applied Biosystems) at Biosune (Shanghai, China). The sequence obtained was BLAST- 
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Rhodospirillum rubrum (http://eztaxon-e.ezbiocloud.net/; [9] ) to find phylogenetic relatives. Pairwise sequence similarities were calculated using the global alignment algorithm through the EzTaxon server (www.ezbiocloud.net; [9] ). Phylogenetic trees were reconstructed using MEGA version 5.0 [10] and the neighbour-joining [11] and maximum-likelihood [12] methods, with bootstrap analysis based on 1000 replicates [13] and evolutionary distance calculated using Kimura's twoparameter model [14] .
The genome of SM1501
T was sequenced using the Illumina HiSeq2000 platform by Majorbio Bio-Pharm Technology (Shanghai, China), generating about 1.3 G clean data further assembled into 48 scaffolds (all >1000 bp, totaling 4.40 Mb). The genome sequence of E. luteus KA37 T (LBHB00000000) was downloaded from the GenBank database. The average nucleotide identity (ANI) between SM1501
T and E. luteus KA37 T was calculated using JSpecies software V1.2.1 [15] and the in silico DNA-DNA hybridization (DDH) value between them was calculated using the genome-to-genome distance calculator (GGDC 2.1) [16] .
The almost complete 16S rRNA gene sequence of strain SM1501 T (1448 bp) was obtained. The results of comparative sequence analysis indicated that SM1501
T shared the highest 16S rRNA gene similarity with E. luteus (97.4 %), followed by E. atlanticus (96.5 %) and E. gangjinensis T and E. luteus KA37 T , calculated from the genome sequences of the two strains, were 74.6 and 20.0 %, respectively. The two values were respectively far below the threshold value of ANI (95-96 %), [15] and that of DDH (70 %), [17] for bacterial species delineation, indicating that strain SM1501
T might represent a separate species from E. luteus, despite the high 16S rRNA gene sequence similarity (>97 %) of the strain to the latter. In the neighbour-joining and maximum-likelihood (Figs 1 and S1, available in the online Supplementary Material) trees based on 16S rRNA gene sequences, SM1501
T formed a distinct phylogenetic branch between those of E. luteus and E. gangjinensis, in a sub-cluster encompassed by six species of the genus Erythrobacter with validly published names.
For cellular fatty acid analysis, SM1501
T and the reference strains E. luteus MCCC 1F01227
T , E. atlanticus MCCC 1A00519
T and E. gangjinensis KCTC 22330 T were cultivated in MB at 25 C for 24 h. Cells were further harvested and lyophilized for cellular fatty acid extraction. Saponification, methyl-esterification into fatty acid methyl-esters (FAMEs) and extraction of FAMEs were performed following the protocol of the Sherlock Microbial Identification System (MIS, MIDI, USA). FAMEs were separated by GC (HP6890, Hewlett Packard) and further identified using the Sherlock MIS software (version 4.5). Polar lipids were extracted according to the protocol of Komagata and Suzuki [18] and identified with the aid of two-dimensional TLC, by spraying with appropriate reagents, including ethanolic molybdophosphoric acid (total lipids), ninhydrin (aminolipids) and Zinzadze reagent (phospholipids) [19] . Quinones were extracted using techniques based on the method of Komagata and Suzuki [18] and analyzed using an LC-MS system [an Ultimate 3000 HPLC (Dionex) connected to an Impact HD mass spectrometer (Bruker)].
The major fatty acids (>5 %) of SM1501
T were C 17 : 1 !6c (33.5 %), C 18 : 1 !7c (32.6 %) and summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH) (11.7 %), with C 16 : 0 (4.6 %), C 17 : 1 !8c (4.3 %), 11-methyl-C 18 : 1 !7c (3.2 %) and C 15 : 0 2-OH (2.6 %) being the minor ones (>2 % but<5 %) ( Table 1 ). The proportion of C 17 : 1 !6c in SM1501
T was strikingly higher than those in the type strains of the closely related species of the genus Erythrobacter ( Table 1 ). The predominant respiratory quinone of SM1501
T was ubiquinone-10 (Q-10), in accordance with those of known members in the genus Erythrobacter [2-5, 20]. The major polar lipids of SM1501 T were phosphatidylethanolamine (PE), phosphatidylglycerol (PG), sphingoglycolipid (SGL), diphosphatidylglycerol (DPG), and phosphatidylcholine (PC) (Fig. S2) , components commonly found in species of the genus Erythrobacter [3] [4] [5] [6] 20] . Minor amounts of four unidentified lipids (L1-L4) were also detected in SM1501 T . The genomic DNA G+C content of SM1501 T , as determined from its genome sequence, was 64.5 mol%, within the range for members of the genus Erythrobacter [7, 20] .
Cell morphology was examined using a transmission electron microscopy (JEM-100CX II). Prior to the observation, cells grown in MB at 25 C for 3 days were negatively stained with phosphotungstic acid (2.0 %). Gram-staining was performed using Hucker's method [21] . The temperatures (4, 5, 7, 10- Oxidase activity was examined using Merck oxidase strips and catalase activity was assayed by observing bubble formation in H 2 O 2 solution (3 %, v/v). DNase activity was determined on DNase agar (Oxoid). Hydrolysis of gelatin (1 %, w/v), casein (0.5 %, w/v), starch (1 %, w/v), chitin (1 %, w/v), carboxymethyl-cellulose sodium (CMC-Na, 1 %, w/v) and Tweens 20, 40, 60 and 80 (1 %, v/v) was determined on TYS agar [TYS solidified by adding 1.5 % (w/v) agar] [22, 23] . Production of bacteriochlorophyll a was spectrophotometrically determined in acetone/methanol (7 : 2, v/v) pigment extract [24] . Susceptibility to antibiotics was examined on MA with Oxoid antibiotic-impregnated discs (µg per disc, unless stated otherwise): amikacin (30), ampicillin (10), chloramphenicol (30), tetracycline (30), rifampicin (5), Hydrolysis of:
Esterase lipase (C8) [25] . †Data from Zhuang et al. [26] . ‡Data from Lee et al. [3] .
kanamycin (30), penicillin G (10 U), polymyxin B (300 U), streptomycin (10) and vancomycin (30). Other enzyme activities and biochemical characteristics were determined using API ZYM and API 20NE kits (bioM erieux) following the manufacturer's instructions with the exception that the inoculated cells were suspended in ASW.
Cells of SM1501 T were non-flagellated, Gram-reactionnegative rods. They were susceptible to ampicillin, chloramphenicol, kanamycin, penicillin G, rifampicin and vancomycin, but resistant to amikacin, polymyxin B, tetracycline or streptomycin. Anaerobic growth of SM1501
T was not detected. No absorption peaks above 700 nm were observed in the absorption spectrum of the acetone/methanol extract of SM1501 T (Fig. S3) , indicating that the strain was unable to produce bacteriochlorophyll a. Other phenotypic characteristics including morphological, physiological and biochemical properties of SM1501
T are given in the species description. Characteristics differentiating SM1501
T from closely related species are shown in Table 2 . Thus, on the basisi of the phylogenetic analysis of the 16S rRNA gene sequences combined with chemotaxonomic and phenotypic characterization and comparison, SM1501
T was considered to represent a novel species of the genus Erythrobacter, for which the name Erythrobacter xanthus sp. nov. is proposed.
DESCRIPTION OF ERYTHROBACTER XANTHUS SP. NOV.
Erythrobacter xanthus (xan¢thus. Gr. masc. adj. xanthos yellow; N.L. masc. adj. xanthus yellow).
Cells are Gram-reaction-negative, aerobic, non-flagellated, catalase-and oxidase-positive rods, approximately 0.7-0.8 µm in length and 0.3-0.4 µm in width. Colonies are yellow, smooth and circular with entire edges, approximately 1.0 mm in diameter after 3 days incubation at 25 C on TYS agar. Growth occurs at 7-42 C (optimum, 25-30 C), at pH 5.0-10 (optimum, 8.0) and with 0-11 % NaCl (w/v, optimum 1 %). Does not produce bacteriochlorophyll a. Hydrolyzes Tweens 20, 40 and 60 but not gelatin, DNA, starch, CMC-Na, Tween 80, casein or chitin. In API 20NE tests, positive for aesculin hydrolysis, b-galactosidase activity and assimilation of D-glucose and L-arabinose but negative for reduction of nitrate to nitrite, indole production, urease, gelatinase, acid production from glucose, arginine dihydrolase and assimilation of D-mannose, D-mannitol, Nacetyl-glucosamine, maltose, gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid. Using API ZYM strips, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cysteine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-glucosidase and b-glucuronidase activities are detected but lipase (C14), b-galactosidase, a-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities are are not detected. The predominant fatty acids are C 17 : 1 !6c, C 18 : 1 !7c and summed feature 3. The major polar lipids are phosphatidylethanolamine, phosphatidylglycerol, sphingoglycolipid, diphosphatidylglycerol and phosphatidylcholine. The major respiratory quinone is Q-10.
The type strain is SM1501 T (=KCTC 42669 T =CCTCC AB 2015396 T ) isolated from surface seawater of the South China Sea. The DNA G+C content of the type strain is 64.5 mol%.
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